The effect of proximity on infected premises was evaluated during the highly pathogenic avian influenza (HPAI) epidemic that struck northern Italy in 1999-2000, by quantifying the spatial and temporal clustering of cases. The epidemic was caused by H7N1 subtype of type-A influenza virus that originated from a low-pathogenic AI virus which spread among poultry farms in northeastern Italy in 1999 and eventually became virulent by mutation. More than 90% of 413 infected premises were located in Lombardy and Veneto regions. Global and local spatial statistics were used to estimate the location and degree of clustering of cases with respect to the population at risk.
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Detection of spatial and space-time clusters is useful to generate hypotheses regarding risk factors and to identify areas where viral transmission is higher (hot spots) and, as a consequence, should be targeted for disease surveillance and control. The effect of proximity on IPs was evaluated for the highly pathogenic avian influenza (HPAI) epidemic that struck northern Italy in 1999-2000. Measures of spatial, temporal and space-time clustering of cases were calculated. The objectives of this study were to detect clusters and to identify those IPs from which infection was most likely transmitted to neighbouring flocks.
Outbreaks were spatially clustered primarily in Lombardy, with a large cluster in Brescia province and another in Mantua province, on the border with Veneto. Time series analysis was used to assess the temporal clustering of outbreaks. Temporal aggregation increased during the first five weeks and decreased thereafter (probably due to eradication measures enforced in Veneto region). Spatio-temporal clustering was assessed considering the Temporal Risk Window (TRW), the time period during which premises remain infectious and infection can spread to neighboring premises. The clustering pattern was similar to the one detected when considering spatial clustering, i.e., the larger clusters were identified in Brescia and Mantua provinces of Lombardy. These results highlight the role of proximity in the spread of AI virus and, when considering the TRW, indicate the possible direction of virus spread.
Both global spatial analyses performed on flocks and IPs gave as a result a maximized clustering level at around 50 km. Since the clustering pattern appeared quite similar, factors such as the presence of mountains in the northern part of the regions forced the farms to be located in a fraction of the whole area of the region. The IPs appeared to be more clustered than the flocks, but the maximized clustering (46 km) is around a distance that could be hardly considered as proximity. On a regional level, then, proximity didn't seem to have great importance, unlike other factors such as environmental factors (for the distribution of the population) or different type of contacts between IPs.
The time series analysis showed a first decrease after the 5 th week of epidemic, which can be identified as the consequence of the ban on restocking and depopulation policy adopted in Veneto, whereas the second peak coincided with the spread of disease in Lombardy region. These results together with the detection of the largest spacetime clusters in Lombardy provided information on the effectiveness of the sanitary measures adopted in Veneto region compared with those adopted in Lombardy.
Combining spatial, temporal and space-time analyses to identify hot spots for viral transmission is a promising approach for surveillance, prevention and control of possible future outbreaks and epidemics. Summarized from Avian Diseases, Vol. 51, No. 1 Suppl., 2007, Pages 421-424 
